Senescence-induced alteration in cell surface carbohydrates correlated using proton NMR spectroscopy and a lectin-based affinity-binding assay.
Changes in the cell surface oligosaccharides in human fetal lung fibroblasts (IMR-90) are studied as the cells progress to senescence using nuclear magnetic resonance spectroscopy (NMR) and a biochemical assay. A lectin-based affinity-binding technique is used which measures the organization of carbohydrates on the cell surface. Proton NMR studies of the water in samples of frozen cell suspensions of young and old cells provide information on the local dynamics of the cell surface by monitoring the motion of bound water. Changes in the lectin binding density and affinity class distribution correlate with a decrease in the water proton linewidth in frozen cells. These observations reflect alterations in the conformation or structure of the cell surface oligosaccharides and local constituent water.